Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-1 63420 

(43)Date of publication of application : 19.06.1998 



(51)Int.CI. H01L 25/10 

H01L 25/11 
H01L 25/18 
H01L 25/065 
H01L 25/07 



(21 Application number : 10-007207 (71 Applicant : HITACHI LTD 

(22)Date of filing : 1 9.01 .1 998 (72)Inventor : SAKAGUCHI MASARU 

NISHI KUNIHIKO 
KANEDA AIZO 
SERIZAWA KOJI 
HONDA MICHIHARU 
YOSHIDA TORU 
TANIMOTO MICHIO 



(54) MULTI-CHIP SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a package 
structure which has a memory capacity of a plurality of 
times of that of a conventional package with respect to 
an identical mounting area, and also, in particular, to 
provide a package assembly, if a plurality of packages 
(memories) is stacked together, which can select some 
of the packages to be operated. 
SOLUTION: In the package assembly, a plurality of 
semiconductor modules 28a to 28d to be electrically 
connected with semiconductor chips 2a are stacked 
through spacers 20a and are electrically connected 
therebetween to form a plurality of electrodes. In this 
case, the configurations of connection patterns for 
electrical connection with the electrodes are made 
different for the respective semiconductor modules, and 
the electrodes for electrical connection with the 
different configurations of connection patterns are 
formed as chip select electrodes for the semiconductor 
chips 2a to be electrically connected with the 
connection patterns. 
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m*mfc^v7'tmwmt ^m^mzwmth^w^ 

[0001) 

gmnrnmizmtz* 

[0002] 

S^^btcJ:^ 1 f-y^SO^^U******** 
35* # 8B* t>tiX is 0 . ^ y rrrtco^c 4 y <g:g(i: 3 
4fgc7)iiJ^T^:LT. SBfcttlMb i tDRAM^'l 
I % 4MbitDRAMW>r;^, 16MDRA 

<. tCWl Mb i t^4Mb i t^coWfflZpt 
[0003] t&fc. ^LJIHJfcWW*"— vW. »J — H 

[0 0 04] ^ , 7^~yW^ : t 'i^I^2 5 6 Kb 
i t £*Sfc:LT\ ^fLi OJUIa^D I P (Dual i 
n line Package) ^ 
^f£^JSH^7)^^ < 2: 0 . I^Mf £ DlPi 
DW<USOJ (sma! 1 outline J 
-lead package). ZIP (zigzag 
in— line package) IZ^^X^X 

[000 5] CTT'D I Pfcii. ^vlr—iS&mZJjfa 



*-MzffAlrXmW&h. &?zZ 1 Ptt/t-y*— : 

0 ffiftVc co*C\ ' < -y isiffi&lzfggk L fz x/P— * 
4 ^T'$> & „ i S O J fct^y iJr— «sz 
2*TPlt:ttO£B^U — He-yf-*D I L01/2h^ 

[0 0 06 1 flawy* «y>-— ^fcr-?Wt, yN' y^-— S^B 

fflNo. 1 p 7 3 — 8 025X^8 7—8 9 t30V^T3^^^> 

^)V—^—)Uz V - K^^ffAt^ - £ ^^MliM 
{B*T^I««£«J:< 3 SrV>. £*US*tU Z I Pfi*80g 

^l/c^d i pi: ^mmmmm^mx^h . 

d i pcoy-K^jra^^m^^y >hm<o3^=F^ y^ 

X3bh<r>\,ZttV. Z I PTtilte^tT'/^T'fcO. T'J 

so j i±mmm^xh 'J — neyffii^r y^h 
hfrhi> i po2mi^jb^«JKi^^^^^^® 

[O007 ] 

j^y^r-^x-i±. ^<3mm&m*?tix^&&^ t'ti 

& lJ* y^—itlZl+ yy°&m&&A,?Z1»<7yX'^v7 0 ffl 

co^\^zxhy°u^h ^^com^mmz^ ^ . 2^ 

[O0 08] #J6*0S»tt, JLKaaHt&KOI»S. ^ 
[0009 ] 

^ & / ^ - >mtcomw *?->t nsmizmwtt m 
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mt^m^m^ yy^ yy^u^^mmmt Lxm 

[00 10] 

[flsffi] I^Oi 3 77-^*t i/'a 

t m tmmm&w* v x 2 ^ y 

[OOlllifc, ^f77ht^W^It^* 

vy<o^ yy^9 ?mmmt LxmiR-tz z 1 **-c* 

[0013] 

imttvn jht. **w?>-sat««rBi 1 -a 2 5 ± 

[0 0 14] 01 (i4»7 >f;^^r^ iJTf^ft^i; 
a-/l/2 8 a— 2 8 d ^m^M^m^^zm^Lf^^ 

[00 15] 02l±, ai^tVWf77^M 

F^m^LKimx&Tfr^m laia 
[ o o 1 6 ] ^3 m 1 izuk^/u+j- 

WryTirh 2g|co7 <;^^r^ •jr^^^a-^ 
2 8b<^FM3-C$>&„ 

[0017] 04— H6te^/^^/:r^f^S<oqfr 
K*2R1, B 5 «iT^*>» 1 RS07 ^ U 

[00 19] i*f, Ell— H7«c*5WSv;l<-f-^«y7 - 4 s - 

[0 0 20] aiat/H2*C*5V^T. ¥»*f77 2a 



A^-r 'J 7f-r6 ate >J - HSKtf) — STCfc £ >f 

?n»t35s 0 aj lt 2 0 a t mm s at ^ * „ 

[002 1 ] ^-t2 0a(l, »«tC®«SixT4J0 

(jar, #«tMLfc^tt««x^ 

fc:J£&*r&*:*X ^lA7->2 2a, SfflA^-y2 
4 a. »^>2 2a^Iffi^y2 4 a £ £m 

^cO^®y^-V2 2a^B«iET^^— U — HI 
2atiK18«ll 6 atJ:-5T««Wlc8a3iiTV> 
£*t(Ci-*t\ ¥^f7r2a^^Ily^~y 
24a£T'te. ««W^aaKS*i3fe4aRfcar*. 
[0022] ^*f77-2 *<r>±m%Ltf4 

^— h^Jig 1 4 a^MT*^. 

[0023] tJLhcoJ: a =5r»j*#. 7^;u^ y 

y ^ 2 8 a OS^Iiit ^ § , JblS^fcV^T 
m 1 <7>^Tf£tf>:7 4 ;UA^t »J T^^f*:^:^jL— ;W 2 8 
a<OW«fcoVvrtti!BL*:3fif«. T^»2SS, IS3S 

[0024] ,1*0:7 >f /UA^^U T^Wfc^t S^jl— W 

-;U2 8 aCO^M^;? — >2 2afc3fS2Kao:? ^ /I/ A 
^t'J T^^ffrqe jl — 2 8b COMM' ^->24b 
^^2giil 8b^Ul^:Sl«. ^ct) 

4fc. Vif— H3 0coJtBlc^j£3;ft^dKia 
A7-y3 2til ITR7>f;PAJrt'Jr^*^y 
^-;P2 8acO^>^->2 4a£{4f63igig^3 4 

[0025] <r<o<fc a iz^msnv j ^A^-v »J 

(4. ^-*-H36^^>e#<o«lft&S«t*. flLt«. 
X^.— ^2 Oa—dcO^-T^^M^t^— >2 4a-d s >?.yl/ 
~^~)V2 6a— II^7-y2 2a— . X^L— 9* 

[0 026] ;^«Si:*i*f7Tt&Mt 
-i>. 0Hi.fi'. A>r4a-d, -fyf-»J-Kl Oa- <3. 
T*Jf— U — HI 2a— d. »N7-y2 2a-df/i>7 
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tftfrt" & fi»*<off *B £rH3 3 ^fSrfflv vtSilc t£0JH- £ 
^ -y rSItR y - K&4 0 b £ . ^ixi^^h^Og^^t 

ay- 1**4 2 b-tfcK^ttiit^s, -t^-efx 
y y-tu?? mmm t ^rnft^ vzrtz mist? zmw* 

[0 0 3 0] 04^4b^£J:?fc:. *a'J-F84 2 
bte. >4 6t>ht# 

^LTU&. 2*:. f77g«»J-h'JS4 0bll 
rjMiRSsrF^— >4 4b, f y"7«jK»fflW— ^ 5 
Ob. y^3SiR^F>^ — >4 4bfc^-yr»jRWffl 
J**-> 5 0 b h ^^-T^^^~>4 8 b tfrt>&& 

— V4 6b£. Mm'*?— >5 2btte„ xyp— 

— >5 Ob^SM^^^— ^5 6b£fiJ*/P--tf;— A' 
6 0b$^^^bTm^^Wg^i^"CV^^. fv7 
aB9WT-^V— y4 4bfc!B/V- V5 4bhcoiat3(i 

[0 03 1] ;K(C»lt. 05(1 *-*:T3H«*tP'* 
^-V44 a fcll/^-y 5 4a fc^;W-*-/V6 
2atJ:->Tt««tl«UfcjS, fy/M»4 4 
ai:f 7 rgHR^ffi^— > 5 0 a £ &m^JfitZt&®t L 

[ 0 0 3 2 ] 136 12. -?1f— jK— K^fita^* — 
L*: <?TC*> 0 . H^t$^-C Vif — H 3 O co_LM^ 

?tl<Dl®=F'*?— >\Z\±=yA >7 O. 7 2. 7 4^ 

[0033] VJW*-*- yr^fl^lSTti:. 06 tCTirT 
Vlf— KJtfc:. B 513^:7 4/1^** yr¥3»*Jc 
^'.x— 7K 134 ^^-^ 4 )\sM.**r y r^te^e S^-x 



A^-v 'J7^§* : £y^-^I*^-V5 4a, 
;l-^6 2a, f7riJRffl^^->'4 4a^ f- 
y^"jM!Ry-~KMl4 Oafcg^^^t*:^ yV°2aSI^ 

^-y44a. f77M!;-h'84 0a^ ^-y^-tlx 

? ?wm t yy2^t ^m^mzmm^ & mm 

[0034] mmz^ v*f— #-r Kl^f-/ y*mtR$FF 
A7-y6 6, d^lh^-ri>Sffl^^->5 6a. X 
/^-;l/6 0a, f7Tlfl?Hffl^^-y5 0a s d*L 

>5 6b. x;^*-;U6 0b, 

7 7U«*^^-V5 0b^ f 7rSiR'J-b'84 
Obi: «R-r & v7~2 bU^^- v ^-fe 9 ^« 
S&tSr&o ^/C. f7ri«ffi^A^-y4 4b, +>y 
TWl'J- Hlft4 0b^ ^ y^-fel^^^mSi:^^^ 

^yy a 2bh^mm.mzmm^hmm^?—>ttc^. 

[0035] •e-y— K _t^5S3g^^— V 

6 6. ^tt^^-r^«®^^->-5 2a. 
;U5 8a. ifc®3g^s'^ — >4 6a. Clix^^^^SM 
>-5 2b. ^-^-^5 8b. itm^^?—> 

42a. b^^L-r^^^>^2a. btzm&mzmwi 

[0 0 36] ZCDJiolZ. Ztl^lXCO^ v ^--fe \s 9 

ffikt %> * y is ? ? *® ^ G-^prnfo^ is a - jv az m 

[0037] i Ar. 7 >f y^^^ y r^^^— ^ 
izmffctZ^ttrX'^Z. 

[0038] ^n^ix^^y^-feP^^®^ 

[ o o 3 9 ] ci^oi: a tC^P^^- 

[ o o 4 o ] c: x . »y r^»ai{i*zt5»t* 

iXX \ ^mncoiK^ft L mt<z->\^ 

xwmth . 

[0041 3 KfcV^T^*f 7T2a. 2b. 2 
c. 2 dfcrteT Kl/X*SrP80. r~ ^A£ii^T8 
2. 7-fh>f*-> / ^«f84, T*>W*— ^/P^ 

8 6. m^5g^8 8. /7VW^9 0, -2-y:rjgirc« 
^9 2a. 92b. 92c. 9 2 d^1ES\Wfc:o5:^o 
TV>5, dfL^cOS^^a^. f--y^ p SJR3B^ 1 9 2a— 
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9 2 d ^fl^fLcn^m^ 7/2a-2d td&ft LT 

[0042] tt^AifcWi. f^rrttatfiSft.^* 

t> W\ fflU-fcf If7/t:l0 Offl^Sfl&tfKSrcS £ 
CO <£ 3 fc: f ^7*2 aW9 91W^ft5f 

J* r 9 9#ffij »*rrimEr. ^-^ASi^^S 2te 

2afcomt77lH«f9 2al^->y75SiRBl<0 

5 7 2 a omm b*K>. m<o*mik^ * 

72 b — 2dfc(i#MLiv\ 3WW***7 

2 772 a CO 9 9#*ft£:iH8£*LT^*'T f — 

[0 0 44] StfJ, H7<C*>WC % 7FI/^8f8 0& 

«2a-9 2d \±mm^Mm^±^tt^ti^ 1 *o« 
[0045] mz*mit£% z v y^mfrmm 

[0046] Ml— H 2 tC*5V^T 772aW 

[0047] ^«0»^3&^2SttfH^a5L^««<l 
-^SttUi. K3 0Wl»V->3 2 

fc^^fe«W*f&S*U 3K3 88KIB3 4. 
2 0afiOSffi^-y2 4a, X^-^-;^2 6a s ^ 
®A7-y2 2a % Slli£«JBl 6 a*KT7^yl/A^f 
^'JT6a^T^^— 'J — KSP1 2a. >fyf«J-H« 

10 a. a^tSlSB^ftf 772 



) ««PF1 0-1 63420 

72biV«3RB, »4HB«4 s »*t772c % 2 
d fc: fc R««effi*&<«te3 ix& * 

[0048] ZZ.X\ m4lZ7pr?„ f 7 7S«li"K8 

4 0 b«H7fcStf 77WWf9 2 a^fflSL. # 

coim U — Ptt 4 2 b & < H 7 <?>7 K l/^S? 8 
0. ^-^AfcB#38^8 2„ h-f*-y/MffF8 
4. *-77W3g^8 6. SMT88, ^> 

[0049] -t^firfc-fe. S4— 06(z^^J:3^. 

K 3 OO^SM?/* 
^-V68 ^gt^-t2 0 a^JB/^- >5 2 
a. X^-;V58a. »^-y4 6a. ftl'J 
- FIR4 2 a £3£T 1 SS^ftf 772 a CZ«& 
S*U $^Cg2a@OX^-t20biOllA7-V 

5 2b*^*51U-KK4 2Ul«»&SttT. ffl*fiL*:.k 

[0 0 50] ZtltzHLX^v 7S5iftS J F^*— >6 4 

izmte zttzi-v ymmm^t . x^—9-2 o 

A7-V5 4a, X/P— /P6 2a. ^cM/\°^ — ^4 
4 a. ^y7l8RD — F4R4 0a^t»lS@^ 
#f772 ZLlzm&ZiX&tf^ X^-t2 0b^gl^ 

^~y54b kffiE/**'-- y4 4 btttt^tziHtSrt. 
T V vfrv vfctf> .I2i5@ y 7 2 bfc:l±«f& £ 

[0051 ] PiaitC-e-r— rff— K 3 0 co^ y 7^1R5S^ 
/n-^— ^6 6tC^$tL^^-/7MiRffl^(imi^a 
^^#:^. y ^2a^«*&$ix^ ^2gg^# 
^772bC0^(cSHRW^^^w^^T'^^ o 

77lWfti.l» e 

[00 52] ^^tcJ:0. ^y7-felx^^ffl«ffi*fflV^ 
TBlra^*#f 77J»#S*&<: fcm , «®L 
-f ;|/A^ft U T¥«Hc% i/a-^M IrXWmftt 

[oo53] <xiz^ i&cD^vy*^is7?mwm<n—&te 
mi i—0i 3*£jK~r. 

[00 54] ^11 1— Hll 3(i:04— 06fc[5lb{4M?r 

[00 55] d^gfeli. f 77tV^^fSi:^ 

^^77JbT^^^-T^L^T-#>0. *3t. ^ 
^T2 0 bk:»*8W*»^- >aix*jp^^ — 
>-^^-r^x;P— ^— yWBl'**— VS:^^— If 2 0 

a t m iffimx'B&^fz&x'h h m 



T 1 8 



(6) 4*1^1 0-1 6 34 2 0 



^tv^. @i ofrTmw-fhTVf-v-vmsT*) 

->J-K40a, 40a' % 40b. 40b' *>I§|fci» 

H 1 0 2 b . 102a. K«flE7>T V 1 0 4 
b. 104aWf77SjRflA'7b'106b. 10 
8b. 106a. 108aSMU*lSl^i* 

HI 06att^7 KSSK^-f yi04a« 
D^U ^ v7WH*t 7 Fl 08 ali^yTWR 
^7K102ai:»6SLtV^. 332fSS<7>4^ 
f*^ 7 T2b -Ctt*- v 7JBSV*v Fl 02btf 7 m 
tR^fi§/^y HI O 8b h £ Jgg!U * / :?"SiiJMHffi^ >y 
HI 0 6bhl»UV^ # 

[0 0 6 0] u^^jrMCiot^^f-^FB 
0 ^ y ^iRig^f 6 4 tcfI^EP*D£ tl^^fi^S* 
f 7 72a £%Z^M^T'£ „ + y rSllfWif 6 6 ^CD 
fi-^-qiSntc^ LT t±¥3ltt:^ 7/2b 

[0061] mz^t crm<r>* ^-—vimz cd—m 
[0062] citt^-m. m 3 tr^-r i; 5 {z*mw$&& 

[ 0 O 6 3 3 i^Srfc-fe. ms lz^-fX 5 
L*:Sg— . SSIl^X^— 1T20bl. 2 0b2£*tt&«l5t 

[0 0 64] BlfcV*TmRBfrfc*4«B* 

®lgB<JOX^-^^®9tc^<k-5^«*^- 
>y^2 a coTmiZ X^— 9 6 a Z-fr^^fz* 

64aa, * (ry^-^rm^ vif- h t 

H co« m t S ix/c * * - > &Wct & * *9 - * SS 



[0065] mz^ X^tWftt^f^IS^^- 

[0066] zti±x\±. *^-^izmm^^—>^m 
j&u *)v-^-)uz x^xz (Dmm> ^m^j 

S:fflV^flllT*oTtftV\ 01 O^d^O— 0lt VX 

x\ *^—v-2 o <>L\z\$mm^?—> i o o a . mm^ 

r^-^24 a#®j££ixT^&, Vx^Mf^fttzT^^ 
-'J — F 1 2 a^«t»>7-y2 4 ateTBSSgS 
1104a J: -pTS5££;ft-& . 
[0 0 68] tJLLcotSjt^iDV^T. 7^^-U-F12 
a$:>?.^-^2 0aCO±M^jlO. StOftWCcfcoT^ 
^-^f2 0 a COM®. ^ ^> tcTTO hzWM Z&X . 

[oo69]$ ^ izf&co^^—^-imkco—m & m 1 7iz 

[00 70] Si 7«±. ^*f772h^y74^ 

[0071] ^cOU- H#^^—9- 110 cO?g^(c<±^ 

fW. Ci<Jom<iBieJiMl«coSBt7-a-tx^«otai 
7 iz^-tX -5 ^SHO-ffitc »J - hW-ysa 0 IBS 

^ »j - Hftx^-^- iio ^^ffe-r ^ . 

[00 7 2] 'J-FttX^-^l 10fc#^f77 o 2 

txdZ&^Xte. 02CC^^1«^1 6 a^<^T'*> 
[0073]^, fi IS^^— ^ C^if- rjf — H h H« 

[0074] «Cte*:^/t^^ v r^f*^Stf0SBt^« 

[0075] mmjiUcom^m 1 s^t. huh 
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2 a^)»:MUA>74 a^M^Ml, 4 > 
$11 TAB (Tape Automated Bon 

ding) ^ yfy-P*>f-f UHKWt: 

[0076] iX^*C7 >f ^A^r^ 'J7r^^7>f^ 
^'J7^^-^6 a£teM-£±>1*£?T-?T. mi^M 

4 fom^ttfemizmw l?z&. ^g-^ /w** -* u 

[0078] CKJOX^I^^iJ we . ?M&WMmcr>7 A )V 

a^t ^ v TT-7iz?mwm Lfz^-v-zm i ^ l 

[0 0 79] *^fe^J^ttl>mif#^. 
-Tf,— ;Uco^^ iz^tbtfm £ ItX W:Sn-Pb^ 

>t < >y^&te^zV7n~mzmmisrz&^ au- 

Auf&ffig Au-Sn^ ^l^b^: 

[0080] -?)\,^ v y~*mm£mcr>m&tt£cow> 2 

[0 08 1 ] Ml 9<iSStX^O«(B&?:^-r^cOT*. ^ 

ecu 1 7 tc^r u - k#x^<— y-&m\ ^tr?)\s^T y 7° 

[0 0 82] *-$\ — >^L3t:»J-F#X^-^ 

coikmtf. mi 7^-i-mmx$>& 0 mz^y7mMco 
z<nm±mmis<?>mwtmt*mtzj:~oxm& 

[00831 tXT^^^^^^^^^^"^*^ 
[00841 020 teftmz-?Jl<^ y T^{*£|g 1 



[0085] ^J^-M±m^ 124 £BfK ±mzWim 

^i 2 4\$m&izK\i^%mm:misX&>h. 

f a-;P?rffi^ 1 24bmt?&m 

[ o o 8 6 1 E12 1 tewi&mmM^-riytox'. frmz 

-7)V^& v y*: zy^—^m^S 12 0 ^r^L^V 
2 Oil ^^^-^rta-Cffiia^S 13 0C1 

[0 0 87] ni2 2\±. 2 t>izm<Dmmmx^ 

13 2^ >^--;W 13 4 OTfJj 2 0 i£ 

tthco. foz^te&^z^&^mft^vy'ttzttis 
xm^mmx'h^. 

[oo88]gi23{i^^ izm&mmmx?^ ts*co^^ 

K 1 3 6 A'.^-ySt 1 3 8 

ztifz-?*?-*- Fiz^izmttrtt>ix&mmt l^. 

[00 89] ES2 4<iSfefc:»iJ«^fia0|-e. ne> 
14 4 t^N' y -y—is&U 14 6 cOT®tcffi^ Lt^S^Ji 

-/H4 8t^ 4 
[0 0 90] 132 5 

^150 ^^-r^iEi^^ 152 izm&niz&z^ji' 
^ v y-^mmm i2otay ?>*r 1 4 2 £ mm 

WM>mzmU Lfz^rn-^ v ~r=t V^—)X> 154tfc 
[0 09 1 ] H23- EI2 5^Zivz^)l^h^ vy^^ 

— Mtmiz^Lx&^tK mmiz&m^—hmfxy* 
-zn^ xmmto%&mz?f~? x w& . 

[0092] KLhcolofflM^-f- J: o t^. 
^fcM^^*^ y J: o r &f£2 tiX^^ZZtfr 

u^co^^*-}utm3mtmmm%i ( zttLxm& 
0 ^^ix^m^mm^mmz^mz^x^^> . 

[0093] *5D*^JTii:. 7 >r ;PA^^ »J r^*^ 
iy^—f^WX'^-^^ym/^r^^ y y* ^rft^:^. 
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[0094] 

[Hi ] ^miz^^ju^^y^mw^Sicomm 

[02] *SB|t:iS7^f f ^r^MI^i® 

[04 ] 

[05 ] *^c^^f7ri^flji^i. 
[06] *^HBw^^^^r®tR^fflito^0o 
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